Influence of Plane-parallel Finishing Trajectories to the Roughness Obtained by Milling of Spherical Surfaces  by Cheţan, Paul et al.
 Procedia Technology  12 ( 2014 )  411 – 419 
2212-0173 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of the Petru Maior University of Tirgu Mures.
doi: 10.1016/j.protcy.2013.12.507 
ScienceDirect
7KHWK,QWHUQDWLRQDO&RQIHUHQFH,QWHUGLVFLSOLQDU\LQ(QJLQHHULQJ,17(5(1*
,QIOXHQFHRISODQHSDUDOOHOILQLVKLQJWUDMHFWRULHVWRWKHURXJKQHVV
REWDLQHGE\PLOOLQJRIVSKHULFDOVXUIDFHV
3DXO&KH܊DQ9DVLOH%ROR܈$OH[DQGUX3R]GvUFă
3HWUX0DLRU8QLYHUVLW\RI7DUJX0XUHV1LFRODH,RUJD6WUHHW1R7DUJX0XUHV5RPDQLD
$EVWUDFW
7KH SXUSRVH RI WKH SUHVHQW SDSHU LV WR GHWHUPLQH DPDWKHPDWLFDOPRGHO LQ RUGHU WR HYDOXDWH WKHRUHWLFDOO\ WKH URXJKQHVV RI D
VSKHULFDOVXUIDFHILQLVKHGZLWKDWRURGLDOHQGPLOO7KHSDUDPHWHUVWKDWLQIOXHQFHWKHWKHRUHWLFDOYDOXHRIWKHURXJKQHVVDUHL
WHFKQRORJLFDOSDUDPHWHUV FXWWLQJVSHHG IHHGSHU WRRWK UDGLDO IHHGRU LLJHRPHWULFDO WKHJHRPHWU\RI WKH VHPLSURGXFW WKH
JHRPHWU\ RI WKH FXWWLQJ WRRO 7KH FDOFXOXV WR GHWHUPLQH WKH URXJKQHVV YDOXH LV D GLIILFXOW WDVN WDNLQJ LQWR FRQVLGHUDWLRQ WKH
FRPSOH[LW\ RI WKH PDWKHPDWLFDO UHODWLRQV WKH SDSHU SUHVHQWV D JUDSKLF PHWKRG XVLQJ D &$' DSSOLFDWLRQ $XWR&$' DQG D
SURJUDPPLQJHQYLURQPHQW$XWR/,63

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI'HSDUWPHQWRI,QGXVWULDO(QJLQHHULQJDQG0DQDJHPHQW)DFXOW\RI
(QJLQHHULQJ³3HWUX0DLRU´8QLYHUVLW\RI7vUJX0XUH܈
.H\ZRUGV5RXJKQHVVPLOOLQJWRULFHQGPLOOPROGVXUIDFH
7KH3UHPLVHVRIWKH0DWKHPDWLFDO0RGHO
7KH RSWLFDO EORFN RI D PRWRU YHKLFOH LV FRPPRQO\NQRZQ DV WKH KHDGOLJKW LW VHUYHV WR OLJKW XS WKH URDG LQ
FRQGLWLRQVRIORZYLVLELOLW\DQGLWFRPHVXQGHUURDGOLJKWLQJUHJXODWLRQV7KHPDLQFRPSRQHQWVRIWKHRSWLFDOEORFN
DUH)LJXUHLFRYHULLUHIOHFWRULLLWKHWUDQVSDUHQWRSWLFDOSDUW


&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVSDXOFKHWDQ#LQJXSPUR
Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of the Petru Maior University of Tirgu Mures.
412   Paul Cheţan et al. /  Procedia Technology  12 ( 2014 )  411 – 419 

)LJ7KHPDLQFRPSRQHQWVRIWKHRSWLFDOEORFN>7ULRP6SD@
,QDGGLWLRQWRWKHVHWKHUHLVDOVRWKHOLJKWVRXUFHWKHYHUWLFDOFRQWUROV\VWHPRIWKHOLJKWVSRWWKHZLUHKDUQHVV
DQG WKH QHFHVVDU\ FRQWDFWV IDVWHQHUV 7KH WKUHH PDLQ FRPSRQHQWV DUH PDQXIDFWXUHG E\ SODVWLF LQMHFWLRQ7KH
DHVWKHWLFDO DQG IXQFWLRQDO UHTXLUHPHQWV IRU WKH KHDGOLJKWV DIIHFW WKH FRPSOH[LW\ RI WKH LQMHFWLRQPROGV SURSHU WR
WKHVH FRPSRQHQWV 7KH HPHUJHQFH RI &1& SURFHVVLQJ PDFKLQHV DQG RI WKH FRPSXWHU DLGHG GHVLJQ DQG
PDQXIDFWXULQJ DSSOLFDWLRQV UHYROXWLRQL]HG WKH HQJLQHHULQJ RI SODVWLF LQMHFWLRQ PROGV WKLV 1&&$'&$0 WULR
JLYLQJ IUHH KDQG WR WKH DXWR GHVLJQHUV 7KH TXDOLW\ RI OLJKWLQJ LV GHFLGHG E\ WKH TXDOLW\ OHYHO RI WKHPROG FRUHV
VXUIDFHV WKRXJK GHVSLWH WKH WHFKQRORJLFDO SURJUHVV WKHPDQXDO SROLVKLQJ SHUIHFWLRQ LV VWLOO WR EH DFKLHYHG 7KH
SUHVHQWSDSHUGHDOVZLWKDVSHFWVUHJDUGLQJWKHTXDOLW\RIWKHPROGFRUHVDQGRIIHUVWHFKQRORJLFDOUHFRPPHQGDWLRQV
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SLWFKVXUIDFHSODQHF\OLQGHUFRQHVSKHUH WRUXV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߰ ൌ ߱ כ ݐ ൌ ߱ כ ଵ଼଴గ כ ݐ>GHJ@  
,QWURGXFLQJLQWRWKHUHODWLRQZHREWDLQ
߰ ൌ േ ଷ଴଴଴כ௏೎כ௧గכሺோభାோమ ௦௜௡ ௩ሻ>GHJ@  
7KHFRYHUHGGLVWDQFHLVH[SUHVVHGDV
ݏ ൌ ݐ כ ௙ܸ ൌ ݑ כ ሺܴଵ ൅ ሺܴଶ ൅ ܴ௦ሻ ܿ݋ݏ ߠሻ>PP@ 
([SUHVVLQJWKHDQJOHXLQGHJUHHVZHREWDLQ
ݑ ൌ ଷ଴଴଴כ௏೎כ௙೥כ௭כ௧ଶכగమכሺோభାோమ ௦௜௡ ௩ሻכሺோభାሺோమାோೞሻ ௖௢௦ ఏሻ>GHJ@  
,QWURGXFLQJLQWRWKHUHODWLRQ
ߠ ൌ గଶ െ ߭  
:HREWDLQWKHH[SUHVVLRQVIRUWKHSDUDPHWHUVDQGɗ
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ݑ ൌ ଷ଴଴଴כ௏೎כ௙೥כ௭כ௧ଶכగమכሺோభାோమ ௖௢௦ ఏሻכሺோభାሺோమାோೞሻ ௖௢௦ ఏሻ>GHJ@  
߰ ൌ േ ଷ଴଴଴כ௏೎כ௧గכሺோభାோమ ௖௢௦ ఏሻ>GHJ@  
,QWURGXFLQJ WKHVH SDUDPHWHUV LQ UHODWLRQ QR  ZH REWDLQ WKH UHTXHVWHG SDUDPHWULF HTXDWLRQV ± WKH FXUOHG
HSLF\FORLGVGHVFULEHGE\WKHELWHGJHGXULQJWKHSURFHVVLQJRIWKHVSKHULFDODUHD
(YDOXDWLRQRIWKHPDWKHPDWLFDOUHVXOWV
7KHGHWHUPLQDWLRQRIWKHLQWHUVHFWLRQSRLQWVIRUWKHFXUOHGHSLF\FORLGVFXUYHVDFFRUGLQJWRWKHUHODWLRQVDERYHLV
DQH[WUHPHO\GLIILFXOWSUREOHPZLWKFRPSOLFDWHUHODWLRQV$PRUHDSSURDFKDEOHVROXWLRQLVWRXVHJUDSKLFPHWKRGV
7KLVNLQGRIFXUYHVFDQEHHDVLO\JHQHUDWHGZLWKWKHKHOSRID&$'HQYLURQPHQWDQGRIDSURJUDPPLQJODQJXDJH
7KLVYHFWRULDOFRQVWUXFWLRQFDQORDGXSDQ\QHFHVVDU\LQIRUPDWLRQLQFOXGLQJWKHUHTXLUHGURXJKQHVV
1H[W D FDOFXOXV DSSOLFDWLRQ IRU SORWWLQJ WKH FXUOHG HSLF\FORLGV FXUYHV JHQHUDWHGE\ ILQLVKLQJ D VSKHULFDO DUHD
ZLWK SODQHSDUDOOHO WUDMHFWRULHV $V &$' HQYLURQPHQW ZH XVHG $XWR&$' DQG DV D SURJUDPPLQJ ODQJXDJH
$XWR/,63
&RQVLGHULQJWKHQH[WLQSXWV

x &XWWLQJVSHHG9F >PPLQ@
x )HHGSHUWRRWKI] >PPURW@
x 7HHWKQXPEHU= 
x 'LDPHWHURIWKHPLOOLQJWRRO' >PP@
x &RUQHUUDGLXVRIWKHWRRO5 >PP@
x 5DGLXVRIZRUNSLHFH5V >PP@

7KH/,63¶VURXWLQHSORWVWZRFXUOHGHSLF\FORLGFXUYHV)LJXUHGLVSOD\HGUHGDQGJUHHQSURSHUWRWKHFXUYHV
GHVFULEHGE\WKHWZRELWHGJHVRIWKHWRRO7KHVHFXUYHVDUHJHQHUDWHGLQWKHSODQHSRVLWLRQHGE\WKHșSDUDPHWHURQ
DFLUFOHGLVSOD\HGEOXH


)LJ'HWHUPLQDWLRQRIWKHWKHRUHWLFDOURXJKQHVV
7DNLQJLQWRFRQVLGHUDWLRQWKHSODQHSRVLWLRQHGE\WKHșSDUDPHWHUDQGFRQWDLQLQJWKHWRRO¶VWUDMHFWRU\)LJXUH
ZHREWDLQWKHIROORZLQJYDOXHVIRUURXJKQHVV

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7DEOH'HWHUPLQHGYDOXHVIRUWKHWKHRUHWLFDOURXJKQHVV
$QJOHș /HQJWKRIWKHPHDVXUHGVHJPHQW 5D>P@
  
  
  
  
  
  
  
  
  
&RQFOXVLRQV
7KHQXPHULFDODQGWKHRUHWLFDOVWXG\SUHVHQWHGDERYHUHDFKHGWKHIROORZLQJFRQFOXVLRQV
x 7KHDFWLYHLQWHULRUVXUIDFHRIDUHIOHFWRULVDVFXOSWXUDOVXUIDFHWKDWFDQQRWEHH[SUHVVHGE\PDWKHPDWLFDO
UHODWLRQV
x &UHDWLQJDPDWKHPDWLFDOPRGHOWRGHWHUPLQHWKHWKHRUHWLFDOURXJKQHVVREWDLQHGE\PLOOLQJVFXOSWXUDOVXUIDFHV
UHTXLUHVDQDSSUR[LPDWLRQIRUWKLVVXUIDFHXVLQJDSLWFKVXUIDFHWKURXJKDVSKHULFDOVHFWLRQ
x 7KHFDOFXOXVWRGHWHUPLQHWKHYDOXHRIURXJKQHVVUHSUHVHQWVDGLIILFXOWSUREOHPGXHWRWKHFRPSOH[LW\RIWKH
PDWKHPDWLFDOUHODWLRQV7KHUHFRPPHQGDWLRQLVIRUWKHXVHRIJUDSKLFPHWKRGVD&$'HQYLURQPHQWDORQJ
ZLWKDSURJUDPPLQJODQJXDJHLQWKLVFDVH$XWR&$'DQG$XWR/,63
x 7KHFXUYHVGHVFULEHGE\WKHLQWHUVHFWLRQSRLQWEHWZHHQWKHELWHGJHDQGWKHZRUNSLHFH¶VVSKHULFDODUHDDUH
FXUOHGHSLF\FORLGV
x 3ODQHSDUDOOHOILQLVKLQJWUDMHFWRULHVJHQHUDWHDVXUIDFHZLWKDWKHRUHWLFDOYDULDEOHURXJKQHVVEHWWHUDVWKH
VXUIDFHLVWLOWHG
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